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CLAIMS 



[Claim(s)] 

[Claim l] It is the semiconductor device with which an electrode is formed and it comes 
to form said electrode in the side which it had two or more semiconductor chips which it 
comes to put, and said 2rid semiconductor chip protruded the part into the outside of 
said 1st semiconductor chip, was carried in it including the 2nd semiconductor chip with 
which said two or more semiconductor chips were carried in the 1st semiconductor chip 
and said 1st semiconductor chip, and was protruded from said 1st semiconductor chip. 
[Claim 2] It is the semiconductor device which it comes to project on the outside of said 
1st semiconductor chip in the direction which said electrode of said 1st semiconductor 
chip is formed in an edge, and said 2nd semiconductor chip avoids said electrode in a 
semiconductor device according to claim 1 to the field in which said electrode in said 1st 
semiconductor chip was formed, is carried, and separates from said electrode of said 1st 
semiconductor chip. 

[Claim 3] It is the semiconductor device which said electrode of nothing and said 1st 
semiconductor chip is formed for the appearance of said 1st semiconductor chip together 
with one side of said 1st semiconductor chip in a semiconductor device according to 
claim 2 in a rectangle, and comes to project said 2nd semiconductor chip outside across 
the side which counters s£dd one side of said 1st semiconductor chip. 
[Claim 4] It is the semiconductor device which said electrode of nothing and said 1st 
semiconductor chip is formed in a semiconductor device according to claim 2 together 
with two sides which, as for the appearance of said 1st semiconductor chip, said 1st 
semiconductor chip adjoins in a rectangle, and comes to project said 2nd semiconductor 
chip outside exceeding other two sides which counter said two sides of said 1st 
semiconductor chip. 

[Claim 5] The semiconductor device to which it comes to connect said electrode and said 
lead electrically including the lead arranged at the side to which said electrode of said 



1st or 2nd semiconductor chip is located in a line with either of claim 1 to claims 4 in the 
semiconductor device of a publication. 

[Claim 6] The semiconductor device to which direct or electric conduction material' 
comes to connect said electrode arid said lead electrically in a semiconductor device 
according to claim 5i . 

[Claim 7] The circuit board by which the semiconductor device of a publication was 
carried in either of claim 1 to claims 6. 

{Claim 8] Electronic equipment which has the semiconductor device of a publication in 
either of claim 1 to claims 6. . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device, the circuit' 
board, and electronic equipment. 
[0002] \ 

[Background of the Invention] As one gestalt of the semiconductor device which realized 
high density assembly, the seniiconductor device of the stack structure which 
accumulated two or more semiconductor chips is known. For example, the electrode 
with which two or more accumulated semiconductor chips were formed in the peripheral 
edge section of each semiconductor chip is electrically connected to a wiring substrate by 
the wire. 

[0003] However, when electrical installation with a wire was taken into consideration, 
the electrode had to.be avoided, the semiconductor chip needed to be accumulated and 
the appearance of a semiconductor chip had to be smaller than another side which 
becomes the side which carries, while is set and carried. That is, the magnitude of the 
semiconductor chip carried in the bottom had a limit. 

[0004] Moreover, in this case, in each semiconductor chip by which the laminating was 
carried out up and down, since the wire overlapped superficially, the wire of an upper 
semiconductor chip needed to be formed for a long time highly. This had the case where 
it became the evil of the miniaturization of a semiconductor device, and densification. 
[0005] This invention solves this trouble, and that -purpose is not restricted to the 
appearance of a semiconductor chip, and is to offer the semiconductor device, the circuit 
board, and electronic equipment which can plan electrical installation suitably. 



[0006] 

[Means for Solving the Problem] (l) An electrode is formed, the semiconductor device 
concerning this invention has two or. more semiconductor chips which it comes to put, 
including the 2nd semiconductor chip with which said two or more semiconductor chips 
were cai-ried in the 1st semiconductor chip and said 1st semiconductor chip, said 2nd 
semiconductor chip protrudes a part into the outside of said 1st semiconductor chip, and 
is carried in it, and it comes to form said, electrode in the side protruded from said 1st 
semiconductor chip. . 

[0007] According to this invention, since an electrode is formed in the side protruded 
frorii the 1st semiconductor chip, the 2nd semiconductor chip does not overlap a wire 
superficially in two semiconductor chips by which the laminating was carried out 
directly up and down, when a wire is connected to an electrode, for example. By this, 
without making it contact mutually, it can connect with an electrode and each wire can 
be prepared. Furthermore j when an electrode and the circuit pattern of a substrate are 
connected with a wire when the electrode of the 2rLd semiconductor chip is formed in the 
part protruded from the 1st semiconductor chip for example, a wire can be superficially 
formed by the minimum distance. 

[d008] Moreover, since it is overflowed and carried in the outside of the 1st 
semiconductor chip, the 2nd semiconductor chip can be carried, without being restricted 
to the magnitude of the appearance of the 1st semiconductor chip. By this, the 
semiconductor device with which two or more semiconductor chips of the same size were 
accumulated can be offered. . 

[0009] In addition, by this invention, two or more semiconductor chips may be the 
numbers not only two but beyond it, and the 1st and 2nd semiconductor chips show two 
of the arbitration of two or more semiconductor chips. 

[0010] (2) in this semiconductor device, it is formed in an edge, and said 2nd 
semiconductor chip avoids said electrode to the field in which said electrode in said 1st 
semiconductor chip was formed, and is carried in it, and said electrode of said 1st 
semiconductor chip may be projected in the direction which separates from said 
electrode of said 1st semiconductor chip on the outside of said 1st semiconductor chip. 
[00 11] According to this, the 2nd semiconductor chip is not restricted to the magnitude 
of the appearance of the .1st semiconductor chip, and can expose the electrode of the 1st 
semiconductor chip. ■ 

[0012] (3) In this semiconductor device, said electrode of nothing and said 1st 
semiconductor chip is fornaed ifor the appearance of said 1st semiconductor chip together 
with one side of said 1st semiconductor chip in a rectangle, and said 2nd semiconductor 



chip may be projected outside across. the side which counters said one side of said 1st 
semiconductor chip. 

[0013] According to this, the 2nd semiconductor chip is accumulated in the condition of 
having made large the part with the Ist semiconductor chip which laps, superficially, 
and having been stabilized. 

[0014] (4) In this semiconductor device, said electrode of nothing and said 1st 
semiconductor chip . is formed together with two sides which, as for the appearance of 
said 1st semiconductor chip, said 1st. semiconductor chip adjoins in a rectangle,, and said 
2nd semiconductor chip may be projected outside exceeding other two sides which 
counter said two sides of said 1st semiconductor chip. 

[0015] According to this, even if there are many electrodes of each semiconductor chip, 
by avoiding two sides which the 1st semiconductor chip adjoins, the 2nd semiconductor 
chip is protruded from the 1st semiconductor chip, and can be carried. 
[0016] (5) In this semiconductor device, said electrode and said lead may be electrically 
connected including the lead arranged at the side with which said electrode of said 1st 
of 2hd semiconductor chip is located in a line. 

[0017] (6) Said electrode and said lead may be electrically connected by direct or electric 
cpnduction material. 

[0018] (7) It comes to carry the above-mentioned semiconductor device in the circuit 
board concerning this invention. 

[0019] (8) The electronic equipment concerning this invention has the above-mentioned 

semiconductor device. 

[0020]. 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this 
invention is explained with reference to a drawing. However, this invention is not 
limited to the gestalt of the following operations. 

[0021] (Gestalt of the 1st operation) Drawing 1 and drawing 2 are drawings for 
explaining the semiconductor device concerning the gestalt of this operation, A 
semiconductor device has two or more semiconductor chips which it comes to put. Two 
or more semiconductor chips contain the 1st and 2nd semiconductor chips 10 and 20. 
Here, two or more semiconductor chips may be the numbers not only two but beyond it, 
and the 1st and 2nd semiconductor chips show two of the arbitration by which the 
laminating was carried out up and down among two or more semiconductor chips. 
[0022] Each semiconductor chip is a flash memory, SRAM, DRAM and ASIC, or MPU. 
As a combination of two or more semiconductor chips, there are ASIC, a flash memory, 
SRAM, SRAM, DRAMs or a flash memory, SRAM, etc., for example. In addition, the 



combination of the function of each semiconductor chip and two or more semiconductor 

chips is not hmited to ****. . . 

[0023] As shown in drawing 1 , the 2nd semiconductor chip 20 is carried in the 1st 
semiconductor chip 10. Although the 1st semiconductor chip 10 makes a rectangle (a 
rectangle or a square is included) in many cases,- it is not limited to this. Moreover, in 
the field where the field in which the integrated circuit was formed is opposite, you may 
come to carry out grinding of the 1st semiconductor chip 10 thinly. 

[0024] The 1st semiconductor chip 10 has one or more (electrodes 12 in one field (field in 
which the integrated circuit was formed). The electrode 12 is thinly formed in Taira and 
others with aluminum or copper at the 1st semiconductor chip 10. The flat-surface 
configuration of an electrode 12 may be a rectangle or a round shape, and the 
configuration is not limited. An electrode 12 is formed in the 1st center section or edge of 
a semiconductor chip 10. An electrode 12 may be formed together with one side of the 
1st semiconductor chip 10 in one train so that it may illustrate. Or it may be formed in 
the 1st edge or center section of the semiconductor chip 10 together with two or more 
trains, or may be formed alternately. 

[0025] A protective coat (not shown) may be formed in the near field where the electrode 
12 was formed in the 1st seniiconductor chip 10. In the front face of each electrode 12, a 
protective coat exposes a center section, covers an edge and is formed. A protective coat 
is an electric insulator layer. A protective coat may be common, passivation film. A 
protective coat can be formed with Si02, SiN, or pol3dmide resin. 

[0026] The 2nd semiconductor chip 20 may be the same gestalt (for example, 
arrangement of a configuration and an electrode) as the 1st semiconductor chip 10 so 
that it may illustrate. According to the gestalt of this operation, the laminating of two or 
more semiconductor chips which have the same gestalt can be carried out. Or the 2nd 
semiconductor chip 20 may have a different gestalt from the 1st semiconductor chip ID. 
For example, the 2nd semiconductor chip 20 may be large, or may be smaller than the 
appearance of the 1st semiconductor chip 10. 

[0027] The 2nd semiconductor chip 20 protrudes a part into the outside of the 1st 
semiconductor chip 10, and is carried in it. For example, the 2nd semiconductor chip 20 
is the field of the 1st semiconductor chip 10, and may be carried in the location which 
carried out the parallel displacement in the direction of either superficially from the 
core. 

[0028] In the example to illustrate, the 2nd semiconductor chip 20 is projected on the 
outside of the 1st semiconductor chip 10 across the side in the 1st semiconductor chip 10 
which counters one side with which an electrode 12 is located in a line. That is, the 2nd 



semiconductor chip 20 is the field of the 1st semiconductor chip 10, and is carried in the 
location which carried out the parallel displacement from the core iii the direction which 
separates from the electrode 12 of the 1st semiconductor chip 10. For example, when the 
1st and. 2nd semiconductor chips 10 and 20 are the same size, as for the 2nd 
semiconductor chip 20, only the surface integral exposed superficially projects the front 
face of the 1st semiconductor chip 10 on the outside of the 1st semiconductor chip 10. In 
other words, the 1st and 2nd semiconductor chips 10 and 20 are making the stairway 
configuration to the side which counters an electrode 12 side or an electrode 12. 
[0029] According to this, since the 1st semiconductor chip 10 is overflowed, the 2nd 
semiconductor chip 20 is carried, without being restricted to the magnitude of the 
appearance of the 1st semiconductor chip 10. That is, the appearance of the 2nd 
semiconductor chip 20 does not need to be smaller than the 1st semiconductor chip. 
According to this, there is an advantage that the gestalt of the . combination of the 
semiconductor chip accumulated up and down spreads. 

[0030] The 2nd semiconductor chip 20 may be carried in the field in which the electrode 
12 in the 1st semiconductor chip 10 was formed. In this case, the 2nd semiconductor 
chip 20 avoids the electrode 12 in the 1st semiconductor chip 10, and is carried. By 
avoiding the electrode 12 of the 1st semiconductor chip 10, a wire is conhectable with an 
electrode 12. 

[0031] As for the electrode 12 of the 1st semiconductor chip 10, like the example to 
illustrate, it is desirable to be formed in an edge (for example, field in alignment with 
one side). According to this, since the 2nd semiconductor chip 20 should just avoid the 
electrode 12 formed in the edge in the 1st semiconductor chip 10, it can make large the 
part with the 1st semiconductor chip 10 which laps superficially. That is, the 2nd 
semiconductor chip 20 is fixable on the Ist semiconductor chip 10 in the condition of 
having been stabilized. By this, wirebonding of the pressures (supersonic vibration etc.) 
can be certainly applied and carried out to the electrode 22 of the 2nd semiconductor 
chip 20, for example. . 

[0032] The 2nd semiconductor chip 20 makes a field opposite to the field in which the 
electrode 22 was formed counter the 1st semiconductor chip 10, and may be carried so 
that it may illustrate. Or the 2nd semiconductor chip 20 makes the field in which the 
electrode 22 was formed counter, and may be carried in the 1st semiconductor chip 10. 
In the case of the latter, an electrode 22 may be arranged in the field which exposes the 
2nd semiconductor chip 20 from the 1st semiconductor chip 10. 

[0033] The 2nd semiconductor chip 20 has an electrode 22 in the side protruded from 
the 1st semiconductor chip 10 at least. When the 1st semiconductor chip 10 has an 



electrode 12 in one side, the 2nd semiconductor chip 20 may have an electrode 22 in the 
side protruded into other either of three sides in the 1st semiconductor chip 10. For 
example, an electrode 22 may be formed in the side which projects in the opposite side 
when the 2nd semiconductor chip 20 avoids the electrode 12 of the 1st semiconductor 
chip 10. In addition, the 2nd semiconductor chip 20 may be formed in the part which 
may be formed only in the part protruded from the 1st semiconductor chip 10, or laps 
with the 1st semiconductor chip 10 in addition to it. 

[0034] According to this, when a wire is connected to an electrode 12 and an electrode 22, 
in the 1st and 2nd semiconductor chips 10 and 20 which come to carry out a laminating 
up and down, a wire is not overlapped superficially. That is, two wires of each other 
which extend, respectively and are formed from the field of the 1st and 2nd 
semiconductor chips 10 and 20 with which height differs can be made non-contact in the 
height direction. It is not necessary to form the configuration of the loop formation for 
the wire linked to the electrode 22 of the 2nd semiconductor chip 20 highly, and to 
lengthen wire length further by this. Therefore, it is small and the semiconductor device 
which realised improvement in the speed of a signal can be offered. 

[0035] Furthermore, when the electrode 22 of the 2nd semiconductor chip 20 is formed 
in th(s part protruded from the 1st semiconductor chip 10, for example, when connecting 
an electrode 22 and the circuit pattern of a substrate with a wire, superficially, an 
electrode 22 is brought close to a circuit pattern, and a wire can be formed by the 
minimum distance. 

[0036] The semiconductor chip of further others may be accumulated on the 2nd 
semiconductor chip 20 (refer to drawing 2 ). Other semiconductor chips furthermore 
accumiilated may be carried in the 2nd semiconductor chip 20 so that the 2nd 
semiconductor chip 20 may be accumtdated. on the 1st semiconductor chip 10. in this 
case - said - others - the gestalt of the arbitration containing a semiconductor chip 
above-mentioned [ two ] is applicable as the 1st and 2nd semiconductor chips 10 and 20. 
[0037] Drawing 2 is drawing showing an example of the semiconductor device 
concerning the gestalt of this operation. In detail, drawing 2 shows the sectional view of 
a semiconductor device. A semiconductor device 1 contains two or more semiconductor 
chips 10, 20, 30, and 40. Two or more semiconductor chips 10-40 can be used as the 1st 
and 2nd semiconductor chips of the arbitration by which the laminating was carried out 
up and down above-mentioned [ two ]. 

[0038] A semiconductor device 1 contains further two or more leads 50 and the resin 52 
which closes semiconductor chips 10-40. The gestalt applied to the package using 
leadframes, such as QFP (Quad Flat Package), as an example df the semiconductor 



device concerning the gestalt of this operation is mentioned. 

[Q039] the laminating of two or more semiconductor chips. 10"46 was carried out up and 
down - the laminating is . carried out as superficially lapped in two in a part. Each 
semiconductor chip 10-40 may be pasted up with adhesives 54, Adhesives 54 are formed 
in the rear face (the side in which the electrode was formed is the field of the opposite 
side) of the near semiconductor chip to carry, and . may be protruded from the near 
semiconductor chip with which, itself is carried so that it may illustrate. Adhesives 54 
may be insulating things. Moreover, adhesives 54 may be pastes-like or may be film-like 
things. In addition, especially the property and gestalt of adhesives 54 are not limited. 
[0040] From the bottom, the 3rd one semiconductor chip 30 may be flown and may lap 
with the bottom semiconductor chip 10 superficially. That is, to the semiconductor chip 
20 for which it comes to the bottom of direct, a semiconductor chip 30 protrudes a part, 
is carried, to the semiconductor chip 10 flown one, laps superficially and may be carried. 
According to this, the semiconductor device and flat-surface area which come to carry 
out the laminating of the two. semiconductor chips can be made the same, and the 
laminating of the three or more semiconductor chips can be carried out. Therefore, a 
small semiconductor device can be offered. In addition, from the bottom, the 4th one 
semiconductor chip (top) 40 may be flown, you may lap with the bottom to the 2nd 
semiconductor chip 20 superficially, and other semiconductor chips may be accumulated 
same further on a semiconductor chip 40. 

[0041] The lead 50 is electrically connected with the electrodes 12, 22, 32, and 42 of each 
semiconductor chip 10-40. Lead 50 may be electrically connected with electrodes 12-42 
by wires 14, 24, 34, and 44. In detail, lead 50 has a connection 56 and wires 14-44 are 
connected to a connection 56. Wires 14-44 are formed with the ingredient containing 
gold in many cases. Moreover, lead 50 may be formed with the ingredient containing 
copper. Especially as for the lead 50, plating may be performed to a connection 56. Lead 
50 may be a part of leadframe. In this case, a connection 56 may call an inner lead. 
[0042] The electrode is formed in the side protruded, respectively in two semiconductor 
chips with which the laminating of two or more semiconductor chips 10-40 is carried out 
up and down. In detail, an electrode is formed in the side into which each semiconductor 
chip 20-40 overflowed the semiconductor chip for which it comes downward. When an 
electrode is especially located in a line with one side of each semiconductor chip 10-40, 
the electrodes 12-42 of each semiconductor chip 10-40 may be formed in the side which 
counters it by turns an one-side side. According to this, in the semiconductor chip (for 
example, semiconductor chips 10 and 20) which comes to carry out a laminating up and 
down directly, since a wire (for example, wires 14 and 24) is not overlapped superficially, 



contact of the wire in the height direction can be prevented. Moreover, since superficial 
distance of electrodes 12-42, the connection 56 of lead 50, and ** can be shortened, wire 
length can be shortened. 

[0043] The electrodes 12-42 of semiconductor chips 10-40 overlap either of two or more 
leads 50, and may. be connected electrically. For example, either of two or more 
electrodes 12 which can be set to a semiconductor chip 10, and either of two or more 
electrodes 32 of a semiconductor chip 30 may be electrically connected with the same 
lead 50. When it has especially the circuit structure where two or more semiconductor 
chips 10-40 are the same, the same lead 50 and electric connection can be aimed at to 
each semiconductor chip 10-40. For example, when two or more semiconductor chips 
10-40 are memory, it becomes easy with the same lead 50 to share-ize an address 
terminal and a data terminal. In detail, informational read-out or informational writing 
can be performed to the memory cell of the same address of each semiconductor chip 
10-40 from the same lead 50. 

[0044] Furthermore, according to the gestalt of this operation, it is possible to 
accumulate the semiconductor chip of the same size. Therefore, the semiconductor 
device which has mass memory, for example can be offered, without being restricted to 
the constraint at the time of a design. 

[0045] The closure of two or more semiconductor chips 10-40 is carried out with resin 52. 
Resin 52 can be cast using metal mold. Resin 52 may call resin 52 mold resin, when 

metal mold is used. 

[0046] Lead 50 projects from the field by which the closure was carried out by resin 52, 
The part which projects from the resin 52 in lead 50 may be projected from two sides 
which counter in the plane view of the field which comes to carry out the closure by 
resin 52, or may be projected from four sides. The part which projects from the resin 52 
in lead 50 is fabricated by the predetermined configuration. In addition, the part which 
projects from the resin 52 in lead 50 may be called an outer lead. 

[0047] According to the semiconductor device concerning the gestalt of this operation, 
the 2nd semiconductor chip (for example, semiconductor chip 20) Since an electrode 22 
is formed in the side protruded from the 1st semiconductor chip (for example, 
semiconductor chip 10) For example, when wires 14 and 24 are connected to electrodes 
12 and 22, in two semiconductor chips 10 and 20 by which the laminating was carried 
out . directly up and down, wires 14 and 24 are not overlapped superficially. By this, 
without making it contact mutually, it can connect with electrodes 12 and 22 and each 
wire 14 and 24 can be formed. 

[0048] .Moreover, since it is overflowed and carried in the outside of the 1st 



semiconductor chip 10, the 2nd semiconductor chip 20 can be carried, without being 
restricted to the magnitude of the appearance of the 1st semiconductor chip 10. By this, 
the semiconductor device with which two or more semiconductor chips 10-40 of the same 
size were accumulated can be offered. 

[0049] (iGestalt of the 2nd operation) Drawing 3 and drawing 4 are drawings for 
explaining. the semiconductor device concerning the gestalt of this operation. In addition, 
also in the gestalt of operation shown below, the contents explained with the gestalt of 
the 1st operation are applicable as much as possible. With the gestalt of this operation, 
the gestalt of the 1st and 2nd semiconductor chips 60 and 70 which come to carry out a 
laminating up and down differs from 

[0050] The 1st semiconductor chip 60 makes a rectangle. The electrode 62 in the 1st 
semiconductor chip 60 is formed together with two adjacent sides. An electrode 62 may 
also be located in a line with one train so that it may illustrate, or it may also be located 
in a line with two or more trains. Or an electrode 62 may be formed alternately. 
Moreover, the list of an electrode 62 may be irregular-like, regularly or. 
[0051] The 2nd semiconductor chip 70 is projected on the outside of the 1st 
semiconductor chip 60 exceeding other two sides which counter two sides in which the 
electrode 62 in the 1st semiconductor chip 60 was formed. Since the field avoided from 
the 1st semiconductor chip 60 is a field of two sides where the 1st semiconductor chip 60 
which makes a rectangle adjoins each other, the 2nd semiconductor chip 70 can avoid all 
the electrodes 62. According to this, it is effective when there are many electrodes 62 of 
the 1st semiconductor chip 60. Therefore, the semiconductor device of high density can 
be offered. " . 

[0052] The 2nd semiconductor chip 70 may be the same as that of the gestalt of the 1st 
semiconductor chip 60. That is, the electrode 72 of the 2nd semiconductor chip 70 may. 
be formed together .with two sides which the 2nd semiconductor chip 70 which makes a 
rectangle adjoins. In this, case, the electrode 72 of the 2nd semiconductor chip 70 is 
formed together with two sides which are different in two sides with which the electrode 
62 of the 1st semiconductor chip 60 is located in a line. 

[0053] According to the gestalt of this operation, even if it is a case with many electrodes 
62 and 72, since the 2nd semiconductor chip 70 can protrude and carry a part from the 
1st semiconductor chip 60, it can offer the semiconductor device of high density. 
[0054] Drawing 4 is drawing showing an example of the semiconductor device 
concerning the gestalt of this operation. In detail, drawing 4 shows the sectional view of 
a semiconductor device. A semiconductor device 2 contains two or more semiconductor 
chips 60, 70, 80, and 90. Two or. more semiconductor chips 60-90 can be used as two 



above-mentioned semiconductor chips, the 1st and the 2nd, of the arbitration by which 
the laminating was carried out up and down. 

[0055] A semiconductor device 2 contains a substrate 100 and the resin 52 which closes 
two or more semiconductor chips. With the gestalt of this operation, a mounting gestalt 
(package gestalt) differs from the gestalt of above-mentioned operation. The gestalt 
applied to the package using substrates (INTAPOZA), such as BGA (Ball Grid Array) or 
CSP (Chip Scale/Size Package), as an example of the semiconductor device concerning 
the gestalt of this operation is mentioned. • 
[0056] the laminating of two or more semiconductor chips 60-90 was carried out up and 
down - the laminating is carried out as superficially lapped in two in a part, one either 
of the semiconductor chips 60-90 flies and comes out, it laps with other semiconductor 
chips and flat-surface targets, and a laminating may be carried out. 

[0057] The electrode (for example, electrode 72) is formed in the side which protruded 
one of semiconductor chips (for example, semiconductor chip 70) from the semiconductor 
chip (for example, semiconductor chip 60) for . which it comes downward. When it has 
electrodes 62, 72, 82, and 92 in two sides which two or more semiconductor chips 60-^0 
adjoin, the electrodes 62-92 of each semiconductor chip 60-90 may be formed in the side 
which counters it by turns an adjacent two-side side. According to this, in the height 
direction which accumulates a semiconductor chip, contact of wires 64, 74, 84, and 94 
can be prevented. 

[0058] Although the laminating gestalt of the semiconductor chip shown until now is a 
gestialt which carries out the laminating of the semiconductor chip of the same structure, 
it may carry out the laminating of two or more semiconductor chips of different 
structure aipart from this. For example, the laminating of the semiconductor chip (for 
example, the 2nd semiconductor chip 70) which has the electrode located in a line with 
two sides which adjoin each other on the semiconductor chip (for example, the l^t 
semiconductor chip 10) which has the electrode located in a line with one side may be 
carried out. Or the laminating of the semiconductor chip (for example, the 2nd 
semiconductor chip 20) which has the electrode located in a line at one side on the 
semiconductor chip (for example, the 1st semiconductor chip 60) which has the electrode 
located in a line with two adjacent sides may be carried out. Moreover, two or more 
semiconductor chips which come to carry out a laminating should just have at least one 
combination (one or all) of the up-and-down semiconductor chip with which an electrode 
comes to rank with the side protruded from the lower semiconductor chip. 
[0059] A substrate 100 is formed of an organic system, inorganic systems, or these 
compounds in many cases. As an example of a substrate 100, you may be the flexible 



substrate which consists of polyimide resin, or may be things, such as a ceramic, glass, 
or glass epoxy. In addition, a multilayer substrate and a huHd up mold substrate may be 
used as a substrate 100. 

[0060] The lead is formed in thie substrate 100. In this case, a lead may be a circuit 
pattern 102. A circuit pattern 102 is electrically connected with the electrodes 62-92 of 
each semiconductor chip 60-:90 by wires 64, 74, 84, and 94. In detail, wires 64-94 are 
connected with the connection 104 of a circuit pattern 102. A connection 104 may be the 
so-called land with an area larger than wiring connected there. 

[0061] A semiconductor device 2 may have the external terminal 106. In the example 
shown in drawing 4 , the balMike bump is formed as an external terminkr 106. The 
external terminal 106 may be for example, a pewter ball. By taking about, and forming 
in predetermined arrangement the circuit pattern 102 electrically connected with two or 
more semiconductor chips, the external terminal 106 can be formed in the field in a 
substrate 100 which spreads two-dimensional. That is, the pitch of the external 
terminal 106 of a seniiconductor device can be changed, for example, loading to the 
circuit board (mother board) can be performed easily. 

[0062] It extends in some circuit patterns 102 of a substrate 100, and you may make it 
aim at external connection from there as a gestalt of others of the external terminal 106. 
Some circuit patterns 102 may be considered as the lead of a connector, or a connector 
may be mounted on a substrate 100. Furthermore, the pewter cream which does not 
form the external terminal 106 positively but is applied to a circuit board side at the 
time of mounting to the circuit board may be used, and an external terminal may be 
formed as a result with the surface tension at the time of the melting. The 
semiconductor device is the so-called land grid array type of semiconductor device. In 
addition, the same effectiveness as **** can be acquired also in the gestalt of this 
operation, 

[0063] In the exainple of a publication, although the example which connects an 
electrode and a lead through a wire (electric conduction material) was shown, an. 
electrode and a lead may be connected electrically directly until now. For example, this 
invention may be applied to the semiconductor device manufactured by the TAB 
technique. In the example shown in di-awing 4 , semiconductor chips 10 and 20 are 
arranged in the device hole 116 of a substrate 110, and the part (inner lead 114) and 
electrodes 12 and 22 of lead 112 which project inside the device hole 116 are connected 
directly! Semiconductor chips 10 and 20 turn to the direction as the field which has the 
lead 112 in a substrate ilO where the field which has electrodes 12 and 22 is the same, 
and are arranged , in many cases. According to the height of the field of the 



semiconductor chips 10 and 20 by which the laminating was carried out, a point may be 
crooked so that lead 112 may be illustrated. 

[0064] The bump who does not illustrate between electrodes 12 and 22 and an inner 
lead 114 may intervene, moreover, it can set to lead 112 - the inner lead 114 at least 
may be plated. For example^ eutectic bonding may be carried out to resemble an 
electrode 12, the golden bump (bump which a front face, becomes from gold at least) 
formed on 22, and tinning of an inner lead 114. Or thermocompression bonding may be 
carried out to resemble an electrode 12, the golden bump on 22, and gold plate of an 
inner lead 114, and both may be joined. 

[0065] The circuit board 200 which mounted the semiconductor device 2 concerning the . 
gestalt of above-mentioned operation in drawing 6 is shown. It is. common to the circuit 
board 200 to use organic system substrates, such as for example, a glass epoxy group 
plate. Those electric flows are aimed at by being formed so that the circuit pattern 
which becomes the circuit board 200 from copper etc. may serve as a desired circuit, and 
connecting mechanically those circuit patterns and external terminals 106 of a 
semiconductor device 2. 

[0066] In addition, two or more semiconductor chips may be directly carried in the 
circuit board 200 with an above-mentioned gestalt. Also in the so-called bare chip 
mounting, this invention can be applied, and the same effectiveness as **** can be 

acquired. 

[0067] And the cellular phone 220 is shown in the note type personal computer 210 and 
drawing 8 at drawing 7 as electronic equipment which has the semiconductor device 
which applied this invention. 
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[Brief Description of the Drawings] 

[Drawing l] Drawing 1 is drawing for explaining the semiconductor device concerning 
the gestalt of the 1st operation which applied this invention. 

[Drawing 2l Drawing 2 is drawing showing an example of the semiconductor device ' 
concerning the gestalt of the 1st operation which applied this invention. 
[Drawing 3] Drawing 3 is drawing for explaining the semiconductor device concerning 
the gestalt of the 2nd operation which applied this invention. 

[Drawing 4l Drawing 4 is drawing showing an example of the semiconductor device 



concerning the gestalt of the 2nd operation which appHed this invention. 

[Drawing 5l Drawing 5 is drawing showing an example of the. semiconductor device 

concerning the gestalt of the operation which applied this invention. 

[Drawing 6l Drav^dng 6 is drawing showing the circuit board in which the semiconductor 

device concerning the gestalt of the operation which applied this invention was mounted. 

[Drawing 7] Drawing 7 is drawing showing the electronic equipment which has a 

semiconductor device . concerning the gestalt of the operation which applied this 

invention. 

[Drawing 8] Drawing 8 is drawing showing the electronic equipment which has a 
semiconductor device concerning the gestalt of the operation which applied this 
invention. 

[Description of Notations] 

10 Semiconductor Chip (1st Semiconductor Chip) 
12 Electrode 

20 Semiconductor Chip (2nd Semiconductor Chip) 

22 Electrode 

30 Semiconductor Chip 

32 Electrode 

40 Semiconductor Chip 

42 Electrode 

50 Lead 

60 Semiconductor Chip (1st Semiconductor Chip) 
62 Electrode . 

70 Semiconductor Chip (2nd Semiconductor Chip) 

72 Electrode 

80 Semiconductor Chip 

82 Electrode 

90 Semiconductor Chip 

92 Electrode 

112 Lead 
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[0 0 5 2] m2<o^^mi^^yzf7 oit. m^ (D^m» 
^yzfe o<Dmmtmmxs>-ox^j:i\. Tf3i^t>. m 
2 <D^m#^ y:/7 0 (Dmm ? 2 it. mm^fsi-rm 2 (d 

^^mW^y:f7 0CDKU^5 2iZ2IC36A/T'?f^^^tlT'fe 

j:Oo m2(D^=^m^^vzf7 o(Dmm.7 2 

(i. m^<D^mv^^yy^o(DmMS2(om.ls2m.t.u 

[0 0 5 3] i^nm<Dmm\z^n\t. mse 2. 720 

m^^l^^'^X$>r:>X^. m2<D^m^^vZf7 Oit. 

[0 0 5 4] E14[i. :$:^J5SO?f0SMlC^^4^S»^ao 
mW'f-yZf^O. 7 0. 8 0. 9 O^^t^o IS^O^S 

<*5=-^>y6 0-9 o(i. ±T[zmm^t\tz\im<D2'D(D 
±.m(omy'&xf^m2<r>^m^'^v':/t.'t^z.hffix^ 

[0 0 5 5] 4^^<*:^S2{i. SSI 0 Oct. ^gfeCD^ 

■mii^^y:f^ii±T^mms2t. ^^tjo :$imm(Dm 

.T. BG A (Ball Grid Array) X(iC S P (Chip Seal 
e/Size Package) /j:<!f<D®« (-r>^-7H— !f) ^fflCN 

[0 0 5 6] WSiO^^i^m^'^yZfS 0-9 Ofi. ±TIC 
S/15n>b2-::?X^^2p®Wfc-gPfcfcc>T. a;:i:^J;^(c 

[0 0 5 7] tNm;£>^<D#2»f*5^*>y 

^>y7 0) \t. T\z<^^=^m^^vzf m7L{t'=^mw^ 
->y6o) *^e>(i^aiu>bffiij(csts (miisg7 2) 
X^^ff^^^nru^o «»<^#^»5^^yy6 0-9 o;&<Bi 

D^-P 2 21[cm^6 2. 7 2. 8 2\ 9 2^:&'r'5li^ 
\t. ^tl-€nO¥^^*^^;/S/6 0 — 9 0(^mS6 2-9 
2(i. iSU^P 2i2lcDffiyct^tllC>t4ffi]-r^ftiJc!:(C3S5(C 

B^a^;g$:^rS](zfcCAT./:7-Y-\'6 4. 74, 8 4. 9 
4o^M^K±-etr-5o 
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[0 0 5 8] cn^T'(C7FUAc¥2Si*:5"^y7'^OfSiim^ 

tt-Tt)ci:tNo .1 m\z^/xjrdmm^mt^'=^'m^ 
=5-vzr m7L\'m.\(n'^M^^vy\ o) <^±(c. 

2 22(cJtAy>^mS^Wt-'5¥?i<*5=-^>:/ (^'Jx.iim 
2CD^Si»5^y:?^7 0) $aS$i±Tt>J:lV 

fi. ^u^e>2i2l^c3fe^/^m^l*wt-^¥^^*5^^yy 
:/2o) ^«ji^-i±Tt)ctcNo %tz. mm^^xt^^^ 

[0 0 5 9] stel 0 oli. mmm. »^i^x(ictit> 
. [0 0 6 0] 0 0 izitv - \^/)mfS,^nxi\^o 

S5!^/^^-> 1 0 2fi. •:7-<-\^6 4. 7 4. 8 4. 

@6 2-9 2«tmm&*iics^$n^o »L<fi; •7>r-\' 

6 4 - 9 4 (i. 1 0 2 (O^g^a^ 1 0 4 

^^n^o s^aii 0 4[i. ^z.{zim^n^^m<i:v 

[0 6 6 1 ]>^Bfl:Slg2(i.^a5«^1 0 6«:^UT 

mAizTjk'tmxits ^35^^i osctuT/K- 
ji^<D/%>:fm^J&^nxi\^o ^'i^gpffi^i 0 6(i. ffij 

^mn^\zmmt^^^^/t^->^ o 2^pf^^(D^miz 
m^iB\uxmf&t^:z<t:x\ ^gptffi^i 0 e^mm^ o 

0 icfct:^^ 2;^7cW(cj[S;5*'^$Ii§5(c^fj--5C(hX?^T 

40 S^lcffpc cJ:X?«T'^/5o 

[0 0 6 2] ^^gP^^I 0 6<D^<DftlC^ff^«<tlxT. S 

♦SI 0 OCO@B;^/tt$^-> 1 0 2CO-a5^5itiiU. ^CX?^ 

2(^-gP*Zi:^>>t$'(D'J-K<tl>fcy. 

1 0 0±(C||^UTt>cl:U« ^blC. atMa<](C^gI5i^^ 

1 0 e ^Wi^^-^-f^^m^^com^^^iz^^m^muzm 
ffi$n^/\>y^ u-A^?ij^u. -^o^ssiB^oassg 

50 ^-So ^ffc. *^JS<0BSIlC*5UT't). ±ai<t:|5]ti<DS» 
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[0 0 6 3] cn*-eiziSKo^j-c(i. mmt'j-i^t 

(i. 3|s:^W€TABtJ?iB(CJ:t)TtSil5n^#®<*:iEg 
AW>^7|^-^H 1 6(CitiSCft:5^'y^l 0. 2 0*«iSS$ 

nr. T'A'i':J?.Jtt-;n i eortfflicg^ai-rsu- K i 
1 2ro-gp (-^>:^-'j-K^ i 4) tmm^ z. 22 
ttitmmmzmm^n^, ^mi^^yy^ o.. zoits 10 

1 1 2^*t--5®<!:l5lC;5-|nlS:|ajiVTK§5n-5C<i:A< 

[0 0 6 4] 2. 2 2i-1'>:^-iJ-K 1 1 4CD 

1 1 2 lc*3(t-5iJ'-75:< irfc-O:*— U-K 1 1 4 (i, X 

>y+$nTt>j;(,v mif. mm^ 2. 2 2±.{zmfS.^ 

'r>:^-U-h*^ 1 4©xX^>y+<h« (cdc-pT^t 
^B}^•&StlT^)ckt^. fc'StMi, m#1 2. 2 2±C73^ 
A>Zft. -f>•:^-U-Kl 1 4©^p'-> + <h. (C<tt) 

[0 0 6 5] S6ic(i, ±mo>mm(:ommizm^^mi^ 

ilg2^||^L;S:(s]KSffi2 0 0A<5i^?nTt\<5, lelig 
S«2 0 0 JC(i«(;i(*;*J^:^X7|^+v'S«l|(0^«SmS 

S^fflUSCiXii— fiSS*lT"&-5. lUSSSS 2 0 0 (Clifi) 
X. ( i ffl /J ^ e. -5 12 ^/ ^J' - > Rf M<7) [s] K i -5 <fc 

B 2 ©^gpsg?- 1 0 6 Ji=&mis&mcmi^-t^ ct-c-^ti 

[0 0 6 61 /<t*5. lsl«8S*S2 0 0 icHSMIC^StCD^^ 
[0 0 6 7] ^bX, 
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tfi-;«'2 1 0. 08lCl±jJI»«g2 2 0A<^*tlTO 
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[@@(DfSSm;a:KE»] 

m 1 1 El 1 (*: *%B^^iiffl UAclg 1 CD^Sg<DJKflIlC 

[0 2] S2I*. *MW«iiffl U>tlg 1 roll«S<D}K<!glC 

[0 3] mSU. *^W^SfflUfcm2 0DIIJSCD}Kflirc 

[0 4] 041*. :^^f^^mm UfcS 2 C0SlJ5fiO?K«ilC 

[0 5] @5(i. *^W^igfflUfcllSgrofljailC^-5¥ 
»ftgg©-ffil* 0T'* -5 , 

[0 6] 0 6(i. :^mvR^mmL.tz'Mm(Dmmizm^^ 
[0 7] 0 7ii, *^w^jifflu?ciisswmi(c<ss4i 

[0 8] 0 8(i> :*:?lng^ilfflUfcllS6roJfSfii(C««¥ 

1 0 iti#«:5^ 5/ y 1 <D^^miti^ y y) . 

1 2 MM 
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2 2 Mm 

3 0 ^mii.^.yy 
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1 1 2 y-K 
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